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DETAILED ACTION 

Response to Amendment 
Rejections Withdrawn 

1 . The objection to claim 7, 35 U.S.C. 1 12, 2 nd paragraph rejection of claim 1 , 35 U.S.C. 
102(b) rejection of claims 1, 3-6 as being anticipated by Yoshikawa, 35 U.S.C. 103(a) rejection 
of claim 7 over Yoshikawa in view of Asano, are withdrawn due to Applicant's cancellation of 
said claims. 

2. The 35 U.S.C. 103 (a) rejection of claims 8-12 over Yoshikawa in view of Kobayashi, 
Asano and McKnight is withdrawn due to Applicant's arguments regarding McKnight. 

New Rejections 
Claim Rejections - 35 USC § 103 

The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

3. Claims 8-13 are rejected under 35 U.S.C. 103(a) as being unpatentable over Yoshikawa 
(Frequency Modulation Response of a Tunable Birefringent Mode Nematic Liquid Crystal 
Electrooptic Device Fabricated by Doping Nanoparticles of Pd Covered with Liquid-Crystal 
Molecules, Japan Journal of Applied Physics, vol. 41) in view of Kobayashi (US 4,701,024), 
Asano (US 909,605) and Fujimura (US 4,836,654). 

Regarding claims 8-9, Yoshikawa teaches liquid crystal-soluble particles dissolved or 
dispersed in the liquid crystal layer of a liquid crystal device element (liquid-crystal EO device, 
using a liquid crystal as a host medium called NLC1, where the device is doped with PD nano- 
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particles that are covered with other NLC molecules, L1315a, 2 nd paragraph), wherein each of 
the liquid crystal-soluble particles comprises a core having a diameter of 2.5 nm (page L1315a, 
3 rd paragraph), that is within the range of smaller than 100 nm, and comprising a plurality of 
nanoparticles; and a protective layer comprising liquid crystal molecules is provided on the 
periphery of the core (core metal nanoparticles, page L1315a, 3 rd paragraph), which renders the 
particle liquid-crystal soluble. Yoshikawa fails to disclose that the liquid crystal device element 
comprises: a pair of parallel substrates; conductive layers provided respectively on facing inner 
surfaces of these substrates; a pair of liquid crystal alignment layers provided respectively with 
pre-tilt angle on facing inner surfaces of the conductive layers; wherein the liquid crystal layer is 
formed between the pair of liquid crystal alignment layers. 

However, Kobayashi teaches that a liquid crystal device element shown in Fig. 
2A (cell, column 4, lines 30-34) comprises the basic elements of: a pair of parallel 
substrates (transparent plates 5, 6, column 4, lines 34-35); conductive layers provided 
respectively on facing inner surfaces of these substrates (electrodes 7 and 8 on the 
inner surfaces, column 4, lines 34-37); and a liquid crystal layer formed in between 
(liquid crystal molecules 3, column 4, lines 36-38), wherein metal particles (column 4, 
lines 66-68) are dispersed in the liquid crystal (column 6, lines 37-40), for the purpose of 
providing the liquid crystal with an effective switching function (column 5, lines 35-42). 
Kobayashi fails to teach that the liquid crystal layer is formed in between a pair of liquid 
crystal alignment layers formed on the facing inner surfaces of the pair of conductive 
layers, wherein the alignment layers are provided respectively with a pre-tilt angle. 
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However, Asano teaches a liquid crystal display device element wherein the 
liquid crystal layer is aligned between a pair of liquid crystal alignment layers (pair of 
substrates each having an alignment layer, column 2, lines 43-47), and wherein the 
liquid crystal alignment layers are provided respectively with a pre-tilt angle (column 3, 
lines 1-2), for the purpose of providing the desired pre-tilt angle to the liquid crystal 
(column 5, lines 43-50). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made, to have formed the liquid crystal device element of 
Yoshikawa, by disposing the liquid crystal layer containing the liquid crystal-soluble 
metal core particles, in between a pair of liquid crystal alignment layers formed on the 
facing inner surfaces of a pair of conductive layers which are provided on the inner 
surfaces of a pair of parallel substrates, as taught by Kobayashi in view of Asano, 
wherein the liquid crystal alignment layers are provided respectively with a pre-tilt angle, 
in order to align the liquid crystal layer with the desired pre-tilt angle, as taught by 
Asano. 

In addition, Yoshikawa teaches that voltage is applied across the electrodes of a 
pixel while modulating at least the frequency (drive this device by changing the 
frequency of the applied voltage across the electrodes of a pixel, L1317b, 1st 
paragraph), which indicates the presence of a control circuit for applying voltage while 
modulating the frequency, provided on the conductive layer for varying light 
transmittance of the liquid crystal layer, as evidenced by Kobayashi. 
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Kobayashi teaches that a liquid crystal device element has a control circuit for 
applying voltage on a conductive layer for varying light transmittance of the liquid crystal 
layer (circuit 27, transparent electrode 26, orientation state of the liquid crystal 23 will 
vary and a displaying function will be developed, column 7, lines 20-30, Fig. 12). 

Yoshikawa, as modified by Kobayashi and Asano, fails to teach that an electro- 
optical response is turned on by switching the frequency of the applied electric field from 
low frequency to high frequency, and turned off by switching the frequency from high 
frequency to low frequency, or that a time constant of response concerning turning the 
electro-optical response on and off is in a range of 0.1 ms to 10 ms. 

However, Fujimura teaches that a method of varying the light transmittance of a liquid 
crystal layer, is to turn on the electro-optical response by switching the frequency of the applied 
field from low frequency to high frequency, and to turn off the electro-optical response by 
switching the frequency from high frequency to low frequency (electrically controlled 
birefringent type liquid crystal device is turned on/off upon selective application of electric fields 
of two frequencies, i.e. high and low frequencies (column 4, lines 57-64), wherein a time 
constant of response concerning turning the electro-optical response on and off is in a range of 
0.25 ms to 0.3 ms (column 23, lines 40-45), which is within the claimed range of 0.1 ms to 10 
ms, for the purpose of providing the desired display (column 1, lines 5-10). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made, to have used a method of varying the light transmittance 
of the liquid crystal layer in the liquid crystal element of Yoshikawa, where the electro- 
optical response is turned on by switching the frequency of the applied electric field from 
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low frequency to high frequency, and turned off by switching the frequency from high 
frequency to low frequency, and where a time constant of response concerning turning 
the electro-optical response on and off is within in a range of 0.1 ms to 10 ms, in order 
to provide the desired display, as taught by Fujimura. 

Regarding claim 10, Yoshikawa teaches that the frequency modulation range of 
the electro-optical response is in a range of 20 Hz to 120 Hz (L1317b, 1st paragraph), 
that is within the claimed range of 20 Hz to 100 kHz. 

Regarding claim 11, Yoshikawa teaches that the nanoparticle constituting the liquid 
crystal-soluble particle is at least one kind of metal atom selected from Pd (page LI 3 15a, 2 nd 
paragraph). 

Regarding claim 12, Yoshikawa teaches that the liquid crystal device element is driven 
by using an active matrix mode (matrix driving, L1317b, 1 st paragraph). 

Regarding claim 13, Yoshikawa discloses in Fig. 1(c), shown below, that the short axis 
width of the liquid crystal molecule is equal to or less than the diameter of the core. 

Response to Arguments 
Ni, hv 

Pd(CH3C00)2+CCN-47 ► Pd-CCN-47 

EtOH 

(a) 




Fig. 1. Synthesising process of Pd-CCN-47 using an alcohol reduction 
method, where (a) is a chemical equation showing the synthesising pro- 
cess .of Pd-CCN-47, (b) shows the CCN-47 chemical structure, and (c) 
illustrates the Pd-CCN-47 nafloparMes, 
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4. Applicant's arguments with respect to the valid use of McKnight have been considered 
but are moot in view of the new ground(s) of rejection. 

Conclusion 

5. Any inquiry concerning this communication should be directed to Sow-Fun Hon whose 
telephone number is (571)272-1492. The examiner can normally be reached Monday to Friday 
from 10:00 AM to 6:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Terrel Morris, can be reached at (571)272-1478. The fax phone number for the 
organization where this application or proceeding is assigned is (571)273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

Sow-Fun Hon 

/Terrel Morris/ 
Terrel Morris 

Supervisory Patent Examiner 
Group Art Unit 1794 



